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Abstract 
With China’s high-speed economic development and nonstop increase in the demand for resources, its relatively 
insufficient natural resources have been hardly enough to meet the demand. Reasonable use of overseas waste raw 
materials can make up for such relative insufficiency of domestic resources. However, the intrinsic attribute of wastes 
will unavoidably bring about certain negative impact on environment. Construction of an index system for evaluating 
the feasibility of waste import has great significance in safeguarding China’s resources safety, promoting its healthy 
economic and social development, and protecting and improving its environment. This paper explores the theories 
and principles guiding China to construct the index system for evaluating the feasibility of waste import. It also puts 
up the preliminary framework of the index system for evaluating the feasibility of waste import based on the analysis 
of the factors affecting the evaluation. 
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1. Introduction 
Since 1990s, China has been allowing the import of the solid wastes that can be used as raw materials 
in order to make up for the relative insufficiency of its domestic resources. The actual quantity of the 
imported solid wastes that can be used as raw materials has been rising all the time. As the solid wastes 
have double attributes, that of wastes and that of resources [1, 2, 3, 4], to protect the environment, China 
has adopted strict systems to manage their import from other countries. At present, China has established 
a classifying management system to waste import, which classifies wastes into those to be imported with 
automatic permit, those to be imported with restriction, and those whose import is prohibited. The 
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Ministry of Environmental Protection works with the Ministry of Commerce, National Development and 
Reform Commission, General Administration of Customs, and General Administration of Quality 
Supervision and Inspection, and Quarantine to stipulate and adjust the inventory of the solid wastes 
prohibited to be imported, imported with restriction, and imported with automatic permit. 
However, there are countless varieties of solid wastes, their specific conditions are widely different 
from each other, and the technologies for recycling waste raw materials have been constantly improved. 
Therefore, it is necessary to constantly stipulate and adjust the management inventory of the imported 
wastes. Unfortunately, China still lacks scientific and feasible technical methods in this field. Carrying 
out study on evaluation of the feasibility of waste import and building up an index system for evaluating 
the feasibility of waste import can provide forceful technical support to the stipulation and revision of the 
management inventory of the imported wastes. 
2.  Theories and principles for building the evaluation index system  
An index system is the subjective abstraction and simulation of objective reality. Construction of any 
index system for evaluating objective reality needs basis in scientific theory. Only by organically 
combining theory and method with practice can we reflect the intrinsic connection of the evaluation target 
in a scientific and effective way [5]. Import of waste raw materials involves four aspects, namely 
resources, environment, supervision and management, and social and economic effect. Each aspect 
further involves many factors and variables. To construct a scientific evaluation index system targeting 
such an extremely complicated objective reality system, the following theories should be used as basis. 
(I) Globalization theory and market economy theory. Market economy is an open economy and 
globalization greatly enhances its degree of openness. No longer a closed agricultural society, China 
cannot completely depend on its own resources to support its huge economic scale and realize continuous 
high-speed growth. Resources flow beyond jurisdiction space in more open conditions must be noticed 
and grasped in an open system. Using imported wastes to completely or partially substitute raw materials 
in production can make up for the relative insufficiency of some resources of China. 
(II) Circular economy theory. In circular economy, production means to fully consider the bearing 
capacity of natural eco-system, try the best to save natural resources, continuously heighten natural 
resources utilization efficiency, and use and recycle the resources. In the process of production, overseas 
waste raw materials are used to substitute as many domestic natural resources. The production should 
reasonably depend on natural ecological circulation so as to reach the harmonious unity among economy, 
society, and nature. 
(III) Life cycle theory. Life cycle evaluation is a new environmental management tool and a preventive 
environmental protection means. By identifying and quantizing the resources and energy consumptions 
and their releases to the environment in the entire life cycle of product, working procedure, and 
production activity (service), it evaluates the impact on environment by these consumptions and releases 
and further looks for and identifies the opportunities for reducing these impacts. The construction of the 
index system for evaluating the feasibility of waste import and the production by using the imported 
wastes to completely or partially substitute raw materials should fully reflect the life cycle concept that 
covers the impact on environment in the entire process. 
In addition, it needs emphasizing that the main significance of waste import is safeguarding China’s 
resources safety under the premise of the environmental protection, and is a public interest dominated act 
of state. The construction of the index system for evaluating the feasibility of waste import should abide 
by the following guidelines: 
1. Principle of being systematic. The index system to be constructed should have general guiding 
significance and pay attention to all possible impacts on environment in the entire process of waste import. 
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It should be able to determine the harm and benefit to environment by complete or partial substitution of 
raw materials with imported wastes. 
2. Principle of being scientific and concise. The definition of the index should be clear and definite, 
have certain scientific connotation, and meet the connotation and goal in judging whether or not the 
import of a certain waste is reasonable. The meaning of the index should be concise and easy to 
understand. 
3. Combination of completeness with representativeness. As an integral whole, the evaluation index 
system should have a wide coverage and be able to reflect the evaluation target in an all-round way. 
Meanwhile, we cannot set excessive indexes in blind pursuit of the completeness of the evaluation index 
system. Instead, we should choose some representative indexes on the basis of considering completeness. 
3. The way to construct the evaluation index system  
To construct an evaluation index system, the normal practice is to “systematically divide” the 
evaluation targets based on the theories and principles guiding the construction and to build up a 
framework of the evaluation index system in accordance with the result of system division [6]. System 
division can be done in two ways: structure division and function division. Structure division is done 
based on the substantial elements (such as resources nature, impact on environment, supervision and 
management of imported wastes, and social and economic effect). Function division is done based on the 
attributes of the functions (such as quantity, quality, time, and space). Either way has its unique 
applicability. 
In this paper, the construction of the index system for evaluating the feasibility of waste import adopts 
the method of combining structure division with function division, which means structure division for 
secondary sub-system and function division for tertiary and lower sub-systems. The index system for 
evaluating the feasibility of waste import is constructed mainly in the following steps: 
(1) Systematically analyzing all the factors that affect the evaluation of the feasibility of waste import, 
sorting the similar affecting factors, and building up the framework of the index system for evaluating the 
feasibility of waste import; 
(2) Considering every level in every aspect, enumerating as many indexes as possible. Preventing 
omission is the premise to index screening and analysis; 
(3) Carrying out theoretical and subjective analysis of all the indexes, eliminating those that are 
obviously unfit or obviously redundant, and carrying out preliminary screening of the index system; 
(4) Eliminating the indexes that are closely correlative through independence analysis and main 
component analysis, adopting some indexes that can carry sufficient information; 
(5) Adjusting the indexes based on the ideas of experts and the relevant management departments, 
finally determining the evaluation index system. 
4. A brief introduction to the framework of the index system for evaluating the feasibility of waste 
import  
Construction of any index system needs a basic framework to which the indexes can adhere [5]. This 
basic framework is actually an interpretation system, or a theory framework, established for specific 
targets. The basic framework is the soul of the index system. Without it, the indexes are only headless 
“mobs” and cannot form a “system”. Therefore, design of the basic framework of the index system is the 
most crucial link in the construction of the index system. 
In accordance with the theories and principles guiding the construction of the index system for 
evaluating the feasibility of waste import, this paper carries out preliminary study of the construction of 
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the framework of the said index system. In doing so, it also takes into consideration current waste import 
management systems and actual management experience, refers to the experience of the waste import 
evaluation systems of other countries, and follows the way of constructing such system (Fig. 1). 
 
Fig. 1 Basic framework of the index system for evaluating the feasibility of waste import 
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The index system for evaluating the feasibility of waste import is composed of three levels, namely 
“target level, code level, and index level,” and four sub-systems, namely “resources nature, environmental 
impact, imported waste supervision and management, and economic and social effect.” The three levels 
of the evaluation index system form a unified organic whole. The target level mainly reflects the degree 
of coordinated development among the four sub-systems, which is usually shown as a comprehensive 
index. In this paper, such comprehensive index is the “waste import feasibility index.” The code level 
consists of the systematic indexes that reflect the target level. To attain the goals of resources nature, 
environmental impact, imported waste supervision and management, and social and economic effect 
reflected by the target level, it is composed of the corresponding indexes. They classify, sum up, and 
integrate the large amount of the relevant information in the evaluation index system in order to form a 
classified index with definite significance. The index level is to reflect the concrete contents of each code 
level and is shown mainly with each single index. The correlation among the four sub-systems and its 
concrete evaluation index are introduced as follows: 
(I) Resources nature sub-system mainly reflects the scarcity and possibility of repeated utilization of 
certain resources product, cyclic utilization of the corresponding waste raw materials in China, 
importance of such kind of resources product to national economic and social development, and 
possibility of its being substituted with other resources products. 
Resources nature sub-system includes three evaluation indexes: index of resources scarcity, index of 
cyclic utilization of resources, and index of resources recycling. The index of resources scarcity is a 
forward index. The greater the index value, the greater the necessity to import overseas waste raw 
materials to make up for the relative insufficiency of domestic resources, and the higher the feasibility of 
waste import. The characteristic value of the index of resources scarcity is determined mainly based on 
the annual domestic supply amount, demand (consumption) amount, import amount, and export amount 
of such kind of resources product in recent years, its importance to national economy, and possibility of 
its functions’ being substituted with other resources products. The index of cyclic utilization of resources 
is also a forward index. The greater the index value, the higher the feasibility of waste import. The 
characteristic value of the index of cyclic utilization of resources is determined mainly based on domestic 
capability of putting solid wastes under cyclic utilization and the corresponding technical standard. The 
index of resources recycling is again a forward index. The greater the index value, the greater the 
similarity between the quality of the product recycled from waste resources and the quality of the product 
produced with natural raw materials, and the higher the feasibility of waste import. The characteristic 
value of the index of resources recycling is determined mainly based on the quality of the product 
recycled from wastes. 
(II) Environmental impact sub-system covers two contents. The first is the comparison of the 
environmental impacts by two processes: “producing resources products by using imported waste raw 
materials” and “producing resources products by mining domestic raw materials.” The second is the 
reflection of the environmental impact by the process of “producing resources products by using imported 
waste raw materials.” 
Environmental impact sub-system includes two evaluation indexes: index of environmental protection 
and index of environmental deterioration. The index of environmental protection is a forward index. The 
greater the index value, the higher the feasibility of waste import. By comparing the process of 
“producing resources products by using imported waste raw materials” with the process of “producing 
resources products by mining domestic raw materials,” their consumption of resources and energy, their 
discharge of pollutants, and the corresponding environmental impact can be analyzed. In this way, the 
positive role played by waste import in environmental protection under the condition of obtaining same 
amount of resources products can be seen. The characteristic value of the index of environmental 
protection is determined mainly based on people’s expectation of such index and the degree of its 
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acknowledgement of status quo. The index of environmental deterioration is a backward index. It reflects 
the unfavourable impact on environmental protection by waste import for obtaining the indispensable 
resources products for the development of national economy, including energy conservation and 
discharge reduction. The smaller the index value, the higher the feasibility of waste import. The 
characteristic value of the index of environmental deterioration is determined mainly based on people’s 
expectation of such index and the degree of its acknowledgement of status quo. 
(III) Imported waste supervision and management sub-system mainly reflects the controllability of the 
supervision and management process and macro industrial policies. The import of waste raw materials 
involves several departments such as the environmental protection department, customs, administration 
for industry and commerce, inspection and quarantine department, and transport department. There are 
diversified waste raw materials and they are in huge quantities. Therefore, the concrete supervision and 
management process cannot be too technical or too complicated in procedure [7]. The process should 
facilitate the supervision and management by the responsible departments and avoid negligence due to 
difficulty in management. In addition, the import of waste raw materials is also closely related to the 
national macro industrial policies. 
Imported waste supervision and management sub-system includes two evaluation indexes: index of 
difficulty in supervision and management and index of macro industrial policies. The index of difficulty 
in supervision and management is a forward index. It reflects the difficulty and capability in managing 
waste import and all the follow-up management steps. It shows whether or not the imported waste raw 
materials are mixed with other solid wastes and even hazardous wastes, and whether or not the waste 
inspection and quarantine process is convenient and rapid. The greater the index value, the higher the 
feasibility of waste import. The characteristic value of the index of difficulty in supervision and 
management is determined mainly based on people’s expectation of such index and the degree of its 
acknowledgement of status quo. The index of macro industrial policies is a forward index. It reflects the 
guidance of the macro industrial policies on the resources products industry corresponding to the 
imported waste. The greater the index value, the greater the support to the development of the industry by 
the macro policies, and the higher the feasibility of waste import. The characteristic value of the index of 
macro industrial policies is determined mainly based on the guidance of the relevant national industrial 
policies. 
(IV) Social and economic effect sub-system mainly reflects the possible direct or indirect impact on 
society and economy by the resources product production activities done by importing overseas waste 
raw materials to completely or partially substitute natural raw materials. 
Social and economic effect sub-system includes two evaluation indexes: index of social effect and 
index of economic benefit. The index of social effect is a forward index. The greater the index value, the 
greater the social effect created by waste import, and the higher the feasibility of waste import. Through 
comparative study of two processes --- process of “producing resources products by using imported waste 
raw materials” and process of “producing resources products by mining domestic raw materials,” the 
index reflects the social effect created by waste import in fields such as awareness of the public and 
creation of employment opportunities. The characteristic value of the index of social effect is determined 
mainly based on people’s expectation of such index and the degree of its acknowledgement of status quo. 
The index of economic benefit is a forward index. The greater the index value, the greater the economic 
benefit created by waste import, and the higher the feasibility of waste import. Through comparative 
study of two processes --- process of “producing resources products by using imported waste raw 
materials” and process of “producing resources products by mining domestic raw materials,” the index 
reflects the economic benefit created by waste import in fields such as creation of social wealth and 
increase in national revenue. The characteristic value of the index of economic benefit is determined 
mainly based on people’s expectation of such index and the degree of its acknowledgement of status quo. 
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5. Conclusion 
Waste import is an act of state. Involving many aspects such as society, economy, environmental 
protection, and routine supervision and management, it covers rich contents. The framework of the index 
system for evaluating the feasibility of waste import constructed by this paper may not be completely 
systematic or totally correct in its coverage and index division and selection. Further improvement on 
theory and practice levels is needed in future study work. Meanwhile, characteristics of specific waste 
raw materials are widely different from each other. During feasibility evaluation, the index system should 
be adjusted and flexibly used based on actual conditions. In a word, construction of the waste import 
feasibility evaluation system is a continuous and gradual process. Only by revealing the possible 
problems with the evaluation process and summing up experience and lessons in the nonstop actual 
utilization process can we construct a waste import feasibility evaluation system that approaches 
perfection with each passing day. 
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